Objectives: Cortisol, called also "stress hormone" participates in organism's response to stress situations and enters into complex interactions with the hormonal and immune system of a man. The purpose of the study is to follow the cortisol level in saliva as dependent on the anxiety rate in children.
INTRODUCTION:
Oral based diagnostics" is a scientific field developed very actively in recent years. (1, 2 ) . Cortisol, known as a stress hormone, participates in the response of the body to stress conditions and enters into complex interactions with the hormonal and immune system of a man. It participates in the most complex hormonal system, known as hypothalarouspituitary-adrenal axis (3, 4, 5) .
Stress is defined as a nonspecific reaction of the body to any request for adjustment or adaptation, performed in a stereotyped manner on the base of identical biochemical changes. (6, 7) . Anxiety is one of the many symptoms of the reaction of men to stress situations. (8) .
Homeostasis in oral environment is the most important condition for maintaining oral health. Imbalance that can occur with chronic stress on all mentioned above levels affects the oral environment. (9, 10) . Evidence is available that cortisol exhibits higher levels in abused children, children raised outside family environment, predisposed to obesity, diabetes and etc. (11, 12) . Given the immature psychology of children, the methods used for evaluation of anxiety in childhood are subjective and very suggestive. The combination of these tests with the study of an objective parameter as salivary cortisol will provide more precise information about the stress influence on oral environment and somatic health of children.
Purpose: By examining cortisol in saliva, to study the relationship between that hormone and the degree of anxiety and somatization in children.
MATERIALS AND METHODS:
Purpose of the Study 170 children aged between 11 and 14 (86 boys and 84 girls), selected randomly from two secondary schools in Russe were evaluated by a psychological test in two parts: a RCMAS-test and a test for somatization (13). Children filled out scales (questionnaires). The raw score of the test was converted into T-standard evaluation (Õ50; SD10) by linear transformation of the data. The results ranged from 32 to 77 points. All 170 children were selected into two groups:
-"low anxiety" -with standard T-evaluationd"45 (N=30);
-"high anxiety" -with standard T-evaluatione"56 (N=41). Tools (1) RCMAS (Revised Children , s Manifest Anxiety Scale -Reynolds & Richmond 1978) is among the most popular self-descriptive methods for evaluating of child anxiety(14). The Bulgarian version of RCMAS (Kalchev, 2006) was used. The test consists of questions divided into 4 groups, evaluating: anxiety, social concerns, physiological reactions, nervousness (tension) (13).
(2) Scale for somatization -BASC (Behavior Assessment System for Children-Reynolds & Kamphaus 1992). Somatization is defined as a tendency to experience and distress in response to psycho-social stress and seek of medical help for this. The scale consists of 8 questions, evaluating sensibility and frequent complaints from relatively minor somatic problems, especially psychic difficulties (13).
Samples of saliva
A sample from morning saliva on empty stomach at least half an hour after teeth washing and 10 minutes after washing with distilled water was taken for the study of cortisol. Samples were frozen (-20 î Ñ).
Quantitative determination of cortisol in saliva. ELISA with "Salivary cortisol KIT" of SalimetricsLLC -USA was used to quantify the cortisol in saliva (15) .
Statistical methods. Statistical processing was made by SPSS program, version 16 (SPSS Inc. Chicago USA). P < 0.05 was accepted as importance level of zero hypothesis.
RESULTS:
1. Distribution of studied children with high and low anxiety by gender and age. The distribution by gender and age of children is shown in table 1. The average amount of salivary cortisol in the studied children is 0,107±0,551 µg/dl, and it did not differ significantly between boys and girls.
When comparing the average values of salivary cortisol with similar studies it is seen that the results are close to the values quoted by the manufacturer of the test for salivary cortisol.(SalimetricsLLC). The study of salivary cortisol on 285 children from 8 to 11 years shows the values ranged from 0,084 -0,839 µg/dl, and on 403 children from 11 to 18 years the values varied between 0,021-0,883 µg/dl. (15) . Our results are 0,016 -0,365 µg/dl salivary cortisol in 71 studied children.
2.2. Quantity of salivary cortisol according to the degree of anxiety. The results are shown in Table. 3: The results show that children of both groups are evenly distributed by gender and do not differ by age, which is a key factor for the objectivity in comparing both groups with other indicators.
2. Evaluation of cortisol in saliva in studied children with different degree of anxiety 2.1. The quantities of cortisol in saliva in the studied children, distributed by gender are shown in the following table. introduced; -the level of cortisol regressed over the components of RCMAS and somatization.
Step algorithm (stepwise method) was used for analysis with probability error of 0,05. Single correlations (r of Pearson) of the indicators of anxiety and somatization and the level of cortisol were calculated. The results show differences supported by relativity p<0.05. The comparison of cortisol levels in children with high and low anxiety tends to be with higher average values in the second group. According to the results obtained in the first model and after accounting the relationship between the general indicator of anxiety and somatization, the effect of somatization on cortisol with scandalized regressional coefficient Beta of 0,255 (p<0,05) and 5,1% explained dispersion (adjusted value R 2 =0,051) proved to be significant.
In the second model (in which the components of RCMAS were added instead of the general indicator) a significant effect is seen only on Physiological reactivity on cortisol (Beta=0,288 (p<0,05) and 7,0% explained dispersion; (adjusted value R 2 =0,051). Social concerns, although with coefficient of correlation close to that of the physiological reactivity, showed lack of significance as predictors (ð>0.05).
In both models a significant predictor is somatization (when the relationship with the general anxiety is accounted) or physiological reactivity (when the relationships of other components of RCMAS and somatization are accounted).
DISCUSSION
The study of cortisol in saliva is made for the first time in our country. The average values obtained in healthy children are close to the values presented in other similar studies (15) . The results of multi-regression analysis indicate the dependency of cortisol on somatization and physiological reactivity. In evaluating of such a result, the fundamentally different approach for evaluation based on self-description in the first case and physiological reactions in the second should be taken into consideration.
The observed increase of cortisol in saliva of "high anxiety" children and the additional analysis of the dependency of the hormone on the physiological reactivity and somatization proved the possibility of salivary cortisol to be used as an objective indicator of anxiety in children.
CONCLUSIONS:
1. The cortisol of saliva in healthy children with high and low anxiety is within the limits (0,107± 0,551µg./dl), and there is a tendency for higher values in children with high anxiety and dependency of cortisol on somatization and physiological reactivity.
2. The cortisol in saliva is an indicator of the reliability of the Bulgarian version of the scale showing children's anxiety (RCMAS) and somatization, especially for the evaluation of physiological reactions of children under stress.
